Effect of the Ancillary Ligands on the Spectral Properties and G-Quadruplexes DNA Binding Behavior: A Combined Experimental and Theoretical Study.
In an effort to explore the effect of ancillary ligands on the spectral properties and overall G-quadruplex DNA binding behavior, two new ruthenium(II) complexes [Ru(phen)2 (dppzi)](2+) (1) and [Ru(dmp)2 (dppzi)](2+) (2) (phen=1,10-phenanthroline, dmp=2,9-dimethyl-1,10-phenanthroline, dppzi=dipyrido[3,2-a:2',3'-c]phenazine-10,11-imidazole) were prepared. Complex 1 can emit luminescence in the absence and presence of G-quadruplexes DNA. However, with -CH3 substituent on the 2- and 9-positions of the phen ancillary ligand, no detectable luminescence is observed for complex 2 in any organic solvent or in the absence and/or presence of G-quadruplex DNA. Experimental and molecular docking studies indicated that both complexes interacted with the human telomeric repeat AG3(T2AG3)3 (22AG) G-quadruplex with the stoichiometric ratio of 1:1, but the two complexes showed different G-quadruplex DNA binding affinity. Complex 1 binds to the G-quadruplexes DNA more tightly than complex 2 does. Our results demonstrate that methyl groups on the phen ancillary ligand significantly affect the spectral properties and the overall DNA binding behavior of the complexes. Such difference in spectral properties and DNA binding affinities of these two complexes can be reasonably explained by DFT/TD-DFT calculations. This work provides guidance not only on exploring the G-quadruplexes DNA binding behavior of complexes, but also understanding the unique luminescence mechanism.